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PURPOSE OF REPORT 
The purpose of this report is to address the 
questions and concerns relating to drainage and 
storm water quality that are part of the 
Development Application Review Team (DART) 
process. 
 

LOCATION 
The project is located in historic Plaza De La 
Guerra in the City of Santa Barbara.  See Figure 
A.   
 

BACKGROUND 
The City of Santa Barbara is proposing grading 
and paving improvements to Plaza De La Guerra 
that will include removal and replacement of 
existing paving and sidewalk with more attractive 
surfacings.  Other changes include regrading the 
plaza center to accept storm water runoff from 
the adjacent street surfaces. 
 
The existing drainage situation in the plaza is 

currently problematic.  All runoff is routed 
through a single 12” diameter pipe that 
discharges to the gutter in Anacapa Street.  See Exhibit 1 (Existing Drainage Facilities).  
Overland escape from the plaza is almost non-existent and the potential exists for flooding 
portions of the Santa Barbara News Press building during large, infrequent storms. 
 
Storm flows from the Plaza De La Guerra area are currently untreated.  Potential pollutants 
include: 
 

 Petroleum products and heavy metals from over 30 automobile parking spaces and city 
traffic. 

 Roof runoff from adjacent buildings. 

 Bacteria from feces and trash at the plaza and surrounding area. 

 
Because the amount of paving being replaced exceeds 4,000 square feet, the project falls under 
Tier 3 (most restrictive) storm water quality requirements. 
 

METHOD OF ANALYSIS 
In preparation for the analysis, a topographic map of the Plaza De La Guerra percolation testing 
were provided by the City of Santa Barbara.  In addition, the plaza and surrounding areas were 
walked and photographically documented.  Drainage divides were identified.  The approximate 
route of the existing storm drain was identified, and overland escape routes were inspected.  

Figure A - Vicinity Map 

PROJECT 
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The drainage areas of the study area were delineated and are shown on Exhibit 2 (Pre-Project 
Watersheds).  Then using preliminary improvement plans provided by Campbell & Campbell 
Architects and preliminary grading concepts developed by Penfield & Smith, drainage areas for 
the post-project condition were delineated and are shown on Exhibit 3 (Post-Project 
Watersheds). 
 
Time of concentration was calculated using the TR-55 method with no minimum time of 
concentration.  This was done in order to better model the impact of Low Impact Development 
(LID) techniques being proposed for this project. 
 
Soil type information was taken from the Natural Resource Conservation Service (NRCS) web 
site. 
 
Development type was identified using NRCS curve numbers associated for particular types of 
cover.  In the case of the post-project condition, some of the NRCS curve numbers were 
adjusted to account for LID techniques as presented in the American Society of Civil Engineers 
webinar “Curve Number and Vegetative Techniques to Manage Stormwater Runoff Sustainably, 
2010”.  
 
Drainage Evaluation 
 
Using the HydroCAD v 8.50 program and methodologies outlined in the City of Santa Barbara 
Technical Guidance Manual for Post-Construction Storm Water Management (Storm Water 
BMP Guidance Manual), June 2008 (Final), peak flow rates were calculated for all areas 
tributary to the single point of discharge in Plaza De La Guerra (the existing 12-inch diameter 
storm drain which discharges to Santa Barbara Street).  Peak flow rates were calculated for the 
25-year and 100-year events for drainage flows.  
 
The outlet conditions were identified and evaluated for capability to pass through a grated catch 
basin and for the ability to pass through the existing 12-inch diameter storm drain pipe.  
Because the catch basin is located in a sump condition, the 100-year peak flow rate was used 
to assess adequacy of drainage devices.  In addition, the size of a grated catch basin was 
calculated by applying a factor of safety of 2 to account for plugging of a grate. 
 
Both pre-project and post-project conditions were evaluated. 
 
Water Quality Evaluation 
 
The project area is constrained on all sides with buildings and parking areas.  The outlet 
elevation is fixed by the location of the existing 12” diameter storm drain.  Under the pre-project 
condition, storm water flows off of the grassed mound and across parking and driving surfaces  
and into a grated inlet.  In the post-project condition, the storm water will flow from the building 
roofs and parking/driving areas, across vegetated or infiltrative filters and into a grated inlet.  
 
The soil type identified in the NRCS mapping is Hydrologic Soil Type D which indicates slow 
infiltration.  Three borings were completed and a falling-head infiltration test was prepared by 
P.W. Environmental.  Depth of seasonally high groundwater was estimated to be approximately 
15 feet below the existing ground level.  The test results are summarized in Table 1.  All 
infiltration rates were greater than or equal to the minimum allowable infiltration rate (0.5 inches 
per hour). 
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Table 1 - Infiltration Test Results 

Boring Depth of Boring 
ft 

Slowest Infiltration Rate 
in/hr 

1 5 0.5 

2 9 1.0 

3 7 1.5 

 
With the implementation of the project improvements, the calculated amount of impervious 
surfaces is increased.  See Table 21. 
 
Table 2 - Impervious Analysis of Project Site 

 Pre-Project Percent of Total Post-Project Percent of Total 

Total Paved Area, sf 29153 62.7 35712 76.9 

Total Lawn/Planted Area/Turf/DG, sf 17307 37.3 10748 23.1 

Total, sf 46,460  46,460  

 
However, by reducing the amount of directly connected impervious surfaces (by running the 
storm water across the vegetated surfaces) and slowing down the runoff, the calculated times of 
concentration are increased.  Detailed calculations are attached. 
 
Storm Water Quality Criteria 
 
Based on the criteria published in the City of Santa Barbara Technical Guidance Manual for 
Post-Construction Storm Water Management dated June 2008, the proposed project was 
identified falling under the Tier 3 requirements because improvements included more than 4,000 
square feet of new or replaced impervious surfaces.  Tier 3 requirements are: 
 

 Post-Project peak runoff discharge shall not exceed the pre-project peak runoff rate 

 Project shall retain on-site the larger of either the volume difference between the pre-
project and post-project condition or the volume from a one-inch, 24-hour rainfall event. 

 Storm water quality treatment shall be provided via volume based or flow based Best 
Management Practices (BMPs).  See Exhibit 4 for BMP locations.  See Exhibit 5 for 
tributary treatment areas of the proposed BMPs. 

 
Analysis to show compliance with these requirements was done in the following manner: 
 

 Peak flow rates and volumes were calculated for 1-inch, 2-year, 5-year, 10-year, and 25-
year events  

 Anticipated pollutants were treated using the following BMPs.  Detailed calculations are 
attached. 

 Vegetated Swale Filter (BMP Manual Section 6.6.2) 

 Vegetated Strip Filter (BMP Manual Section 6.6.3) 

 Infiltration Trench (BMP Manual Section 6.7) 

                                                
1
 Campbell & Campbell Proposed Features Plan, Dwg No. L-5.1, 30% Draft.  Note that permeable paving 

within sidewalk areas has been assumed to be impervious. 
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Where some of these conditions cannot be feasibly be met either partially or in total, the City of 
Santa Barbara has the ability to provide exemptions, depending on the particular site conditions. 
 

FINDINGS 
This section summarizes the findings of the analysis for both drainage and storm water quality.  
Detailed calculations are attached to this report.  A DART Storm Water Management Plan  
Checklist has also been filled out and attached for the reviewer’s convenience. 
 
Drainage Evaluation 
 
The peak 100-year flow rate tributary to the existing 12-inch diameter storm drain for both the 
pre-project and post-project condition is shown in Table 1.  The table also  includes the 
elevation of the overland escape, and the elevation of the lowest adjacent floor of the Santa 
Barbara News Press building. 
 
Table 3 - Hydraulic Summary Table 

 Pre-Project Post-Project 

Q100, cfs 7.39 6.14 

Tributary Area, acres 1.56 1.56 

Landscape Area, acres 0.47 0.31 

Hardscape Area, acres 1.09 1.25 

Overland Escape Elevation, ft NAVD1988 38.81 38.81 

100-year Ponded Water Elevation
2
, ft NAVD1988 39.48 38.90 

Lowest Adjacent Floor Elevation, ft NAVD1988 39.08 39.08 

 
The proposed project will improve the hydraulic conditions within the study area by reducing the 
peak flow rates and reducing the ponding elevation within Plaza De La Guerra.  Under the pre-
project conditions the Santa Barbara News Press Building is potentially subject to shallow 
flooding during a 100-year rainfall event.  In the post-project condition, the 100-year rainfall 
event would result in a ponded water elevation approximately 2 inches below the Santa Barbara 
News Press building’s lowest floor elevation.  
 
Drainage improvements required for the post-project condition are: 
 

 A 36” x 36” traffic-rated grate installed within the grassed area of the plaza, set at 
elevation 38.00 feet NAVD1988. 

 An 18” x 18” traffic-rated grate installed within the road area to replace the existing catch 
basin, set at elevation 38.55 NAVD1988. 

 
Water Quality Evaluation 
 
Peak Flow Rates 
 
Table 4 provides a comparison of pre-project and post-project peak flow rates.  Since the peak 
flow rate under the post-project condition is less than the pre-project condition in all cases, the 
peak flow reduction requirement is met. 
 
                                                
2
 Assuming no overflow. 
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Table 4 - Pre- Project and Post-Project Peak Flow Rate Comparison 

Return Period Pre-Project Post-Project ∆Q 

  cfs cfs cfs 

2 2.62 2.11 -0.51 

5 3.91 3.19 -0.72 

10 4.77 3.92 -0.85 

25 5.84 4.83 -1.01 

 
Runoff Volume Reduction 
 
The was no difference between the post-project condition 25-year runoff volume and pre-project 
25-year runoff volume. 
 
The one-inch 24-hour storm over the proposed project area generates 2,614 cubic feet of runoff 
volume.  Because the one-inch runoff is larger than the change in 25-year runoff volume, the 
site must retain, on-site at least 2,614 cubic feet of runoff volume (Vreduction = 2,614 cubic feet). 
 
An infiltration trench is proposed and has been sized to accept more than 2,614 cubic feet of 
runoff volume based on an infiltration rate of 0.5 inches per hour.  The infiltration trench will 
need to be approximately 4 feet wide, 30 feet long, and 3 feet deep.  Pretreatment of waters will 
be provided by the vegetated strip filter and the vegetated swale filter.  See attached calculation. 
 
Storm Water Treatment 
 
The post-project configuration allows for the filtering of 100-percent of the storm water.  
Complete sizing calculations are attached. 
 

 A portion of the site (Area Y) will receive water quality treatment by flowing through a 
vegetated swale filter.   

 A portion (Area X) will receive water quality treatment by flowing across a vegetated filter 
strip.   

 Storm water from Areas X, Y, and Z will be treated in the infiltration trench. 

 
See Exhibit 4 (Water Quality BMP locations) and Exhibit 5 (Water Quality Filtration Diagram). 

CONCLUSIONS 
Based on our evaluation of the site with the proposed improvements, we make the following 
conclusions: 
 

1. Overland escape of flood waters at this site is inadequate under the pre-project 
conditions and extremely marginal under post-project conditions.  The situation is 
complicated by the fact that the most likely avenue for improvement of overland escape 
(a small walkway) is located on private land owned by the Santa Barbara News Press.  
See Exhibit 3 (Post-Project Condition).  We recommend that the City explore a 
cooperative effort to improve the overland escape conditions by lowering the walkway 
which would directly benefit the Santa Barbara News Press.  
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2. The proposed site design meets the peak flow rate reduction requirements of the City of 
Santa Barbara by reducing post-project peak flow rates to less than or equal to the pre-
project peak flow rates. 

3. The proposed site design meets the volume reduction requirements of the City of Santa 
Barbara by infiltration the one-inch 24-hour storm water volume from the project area. 

4. The proposed site design meets the storm water quality treatment requirements of the 
City of Santa Barbara by treating storm water runoff from 100 percent of the project area 
using BMPs and BMP design methods recommended in the City’s Technical Guidance 
Manual. 
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CALCULATIONS AND ATTACHMENTS 













Type I 24-hr SC-002yr  Rainfall=3.20"Preliminary Design 10Feb2011
  Printed  2/15/2011Prepared by Penfield & Smith

HydroCAD® 8.50  s/n 004468  © 2007 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.10 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=0.390 ac   0.00% Impervious   Runoff Depth=1.40"Subcatchment 1S: Watershed A
   Flow Length=235'   Slope=0.0230 '/'   Tc=28.6 min   CN=80/0   Runoff=0.17 cfs  0.046 af

Runoff Area=1.170 ac   93.16% Impervious   Runoff Depth=2.91"Subcatchment 2S: Watershed B
   Flow Length=329'   Tc=2.0 min   CN=89/98   Runoff=2.47 cfs  0.283 af

Runoff Area=0.990 ac   66.97% Impervious   Runoff Depth=2.43"Subcatchment 4S: Watershed  X
   Flow Length=100'   Slope=0.0180 '/'   Tc=15.9 min   CN=79/98   Runoff=1.09 cfs  0.200 af

Runoff Area=0.170 ac   76.47% Impervious   Runoff Depth=2.60"Subcatchment 5S: Watershed Y
   Flow Length=113'   Tc=8.8 min   CN=80/98   Runoff=0.25 cfs  0.037 af

Runoff Area=0.400 ac   87.50% Impervious   Runoff Depth=2.86"Subcatchment 6S: Watershed Z
   Flow Length=110'   Slope=0.0100 '/'   Tc=1.8 min   CN=89/98   Runoff=0.83 cfs  0.095 af

   Inflow=2.62 cfs  0.329 afPond 3P: Pre-Project Condition (to Catchbasin)
   Primary=2.62 cfs  0.329 af

   Inflow=2.11 cfs  0.332 afPond 7P: Post-Project Condition (to Catch Basin)
   Primary=2.11 cfs  0.332 af

Total Runoff Area = 3.120 ac   Runoff Volume = 0.661 af   Average Runoff Depth = 2.54"
28.43% Pervious = 0.887 ac     71.57% Impervious = 2.233 ac



Type I 24-hr SC-005yr  Rainfall=4.61"Preliminary Design 10Feb2011
  Printed  2/15/2011Prepared by Penfield & Smith

HydroCAD® 8.50  s/n 004468  © 2007 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.10 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=0.390 ac   0.00% Impervious   Runoff Depth=2.56"Subcatchment 1S: Watershed A
   Flow Length=235'   Slope=0.0230 '/'   Tc=28.6 min   CN=80/0   Runoff=0.34 cfs  0.083 af

Runoff Area=1.170 ac   93.16% Impervious   Runoff Depth=4.31"Subcatchment 2S: Watershed B
   Flow Length=329'   Tc=2.0 min   CN=89/98   Runoff=3.62 cfs  0.420 af

Runoff Area=0.990 ac   66.97% Impervious   Runoff Depth=3.74"Subcatchment 4S: Watershed  X
   Flow Length=100'   Slope=0.0180 '/'   Tc=15.9 min   CN=79/98   Runoff=1.68 cfs  0.309 af

Runoff Area=0.170 ac   76.47% Impervious   Runoff Depth=3.95"Subcatchment 5S: Watershed Y
   Flow Length=113'   Tc=8.8 min   CN=80/98   Runoff=0.38 cfs  0.056 af

Runoff Area=0.400 ac   87.50% Impervious   Runoff Depth=4.25"Subcatchment 6S: Watershed Z
   Flow Length=110'   Slope=0.0100 '/'   Tc=1.8 min   CN=89/98   Runoff=1.22 cfs  0.142 af

   Inflow=3.91 cfs  0.503 afPond 3P: Pre-Project Condition (to Catchbasin)
   Primary=3.91 cfs  0.503 af

   Inflow=3.19 cfs  0.507 afPond 7P: Post-Project Condition (to Catch Basin)
   Primary=3.19 cfs  0.507 af

Total Runoff Area = 3.120 ac   Runoff Volume = 1.010 af   Average Runoff Depth = 3.88"
28.43% Pervious = 0.887 ac     71.57% Impervious = 2.233 ac



Type I 24-hr SC-010yr  Rainfall=5.55"Preliminary Design 10Feb2011
  Printed  2/15/2011Prepared by Penfield & Smith

HydroCAD® 8.50  s/n 004468  © 2007 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.10 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=0.390 ac   0.00% Impervious   Runoff Depth=3.38"Subcatchment 1S: Watershed A
   Flow Length=235'   Slope=0.0230 '/'   Tc=28.6 min   CN=80/0   Runoff=0.46 cfs  0.110 af

Runoff Area=1.170 ac   93.16% Impervious   Runoff Depth=5.24"Subcatchment 2S: Watershed B
   Flow Length=329'   Tc=2.0 min   CN=89/98   Runoff=4.38 cfs  0.511 af

Runoff Area=0.990 ac   66.97% Impervious   Runoff Depth=4.64"Subcatchment 4S: Watershed  X
   Flow Length=100'   Slope=0.0180 '/'   Tc=15.9 min   CN=79/98   Runoff=2.09 cfs  0.383 af

Runoff Area=0.170 ac   76.47% Impervious   Runoff Depth=4.86"Subcatchment 5S: Watershed Y
   Flow Length=113'   Tc=8.8 min   CN=80/98   Runoff=0.46 cfs  0.069 af

Runoff Area=0.400 ac   87.50% Impervious   Runoff Depth=5.19"Subcatchment 6S: Watershed Z
   Flow Length=110'   Slope=0.0100 '/'   Tc=1.8 min   CN=89/98   Runoff=1.47 cfs  0.173 af

   Inflow=4.77 cfs  0.621 afPond 3P: Pre-Project Condition (to Catchbasin)
   Primary=4.77 cfs  0.621 af

   Inflow=3.92 cfs  0.625 afPond 7P: Post-Project Condition (to Catch Basin)
   Primary=3.92 cfs  0.625 af

Total Runoff Area = 3.120 ac   Runoff Volume = 1.246 af   Average Runoff Depth = 4.79"
28.43% Pervious = 0.887 ac     71.57% Impervious = 2.233 ac



Type I 24-hr SC-025yr  Rainfall=6.71"Preliminary Design 10Feb2011
  Printed  2/15/2011Prepared by Penfield & Smith

HydroCAD® 8.50  s/n 004468  © 2007 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.10 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=0.390 ac   0.00% Impervious   Runoff Depth=4.43"Subcatchment 1S: Watershed A
   Flow Length=235'   Slope=0.0230 '/'   Tc=28.6 min   CN=80/0   Runoff=0.61 cfs  0.144 af

Runoff Area=1.170 ac   93.16% Impervious   Runoff Depth=6.40"Subcatchment 2S: Watershed B
   Flow Length=329'   Tc=2.0 min   CN=89/98   Runoff=5.32 cfs  0.624 af

Runoff Area=0.990 ac   66.97% Impervious   Runoff Depth=5.76"Subcatchment 4S: Watershed  X
   Flow Length=100'   Slope=0.0180 '/'   Tc=15.9 min   CN=79/98   Runoff=2.59 cfs  0.475 af

Runoff Area=0.170 ac   76.47% Impervious   Runoff Depth=5.99"Subcatchment 5S: Watershed Y
   Flow Length=113'   Tc=8.8 min   CN=80/98   Runoff=0.57 cfs  0.085 af

Runoff Area=0.400 ac   87.50% Impervious   Runoff Depth=6.34"Subcatchment 6S: Watershed Z
   Flow Length=110'   Slope=0.0100 '/'   Tc=1.8 min   CN=89/98   Runoff=1.79 cfs  0.211 af

   Inflow=5.84 cfs  0.768 afPond 3P: Pre-Project Condition (to Catchbasin)
   Primary=5.84 cfs  0.768 af

   Inflow=4.83 cfs  0.771 afPond 7P: Post-Project Condition (to Catch Basin)
   Primary=4.83 cfs  0.771 af

Total Runoff Area = 3.120 ac   Runoff Volume = 1.539 af   Average Runoff Depth = 5.92"
28.43% Pervious = 0.887 ac     71.57% Impervious = 2.233 ac



Type I 24-hr 1 inch  Rainfall=1.00"Preliminary Design 10Feb2011
  Printed  7/14/2011Prepared by Penfield & Smith

Page 1HydroCAD® 8.50  s/n 004468  © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment 8S: Distrubed Area

Runoff = 0.39 cfs @ 10.02 hrs,  Volume= 0.060 af,  Depth= 0.67"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.10 hrs
Type I 24-hr 1 inch  Rainfall=1.00"

Area (ac) CN Description

* 1.070 93 Urban commercial, 85% imp, HSG C

0.160 65 Pervious Area
0.909 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.0 Direct Entry, 



Type I 24-hr SC-100yr  Rainfall=8.38"Preliminary Design 10Feb2011
  Printed  2/15/2011Prepared by Penfield & Smith

HydroCAD® 8.50  s/n 004468  © 2007 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.10 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=0.390 ac   0.00% Impervious   Runoff Depth=5.98"Subcatchment 1S: Watershed A
   Flow Length=235'   Slope=0.0230 '/'   Tc=28.6 min   CN=80/0   Runoff=0.83 cfs  0.194 af

Runoff Area=1.170 ac   93.16% Impervious   Runoff Depth=8.07"Subcatchment 2S: Watershed B
   Flow Length=329'   Tc=2.0 min   CN=89/98   Runoff=6.66 cfs  0.787 af

Runoff Area=0.990 ac   66.97% Impervious   Runoff Depth=7.39"Subcatchment 4S: Watershed  X
   Flow Length=100'   Slope=0.0180 '/'   Tc=15.9 min   CN=79/98   Runoff=3.32 cfs  0.609 af

Runoff Area=0.170 ac   76.47% Impervious   Runoff Depth=7.63"Subcatchment 5S: Watershed Y
   Flow Length=113'   Tc=8.8 min   CN=80/98   Runoff=0.73 cfs  0.108 af

Runoff Area=0.400 ac   87.50% Impervious   Runoff Depth=8.01"Subcatchment 6S: Watershed Z
   Flow Length=110'   Slope=0.0100 '/'   Tc=1.8 min   CN=89/98   Runoff=2.25 cfs  0.267 af

   Inflow=7.39 cfs  0.981 afPond 3P: Pre-Project Condition (to Catchbasin)
   Primary=7.39 cfs  0.981 af

   Inflow=6.14 cfs  0.984 afPond 7P: Post-Project Condition (to Catch Basin)
   Primary=6.14 cfs  0.984 af

Total Runoff Area = 3.120 ac   Runoff Volume = 1.965 af   Average Runoff Depth = 7.56"
28.43% Pervious = 0.887 ac     71.57% Impervious = 2.233 ac



Santa Barbara County - Flood Control District
123 E. Anapamu St., Santa Barbara, CA  93101

805.568.3440 - www.countyofsb.org/pwd

(Maximum Short-Depth-Duration Rainfall, with Expected Return Periods)

Official Rainfall Intensity Record

234Station Number:

5min 10min 15min 30min 1hr 2hr 3hr 6hr 8hr 12hr 24hr WY TotalWY 

Elevation (ft):Santa Barbara (Downtown-County Building)Station Name:

342531Latitude: 1194212Longitude:

100   Rainfall (in.)

1952-1952-1952-1952- 1.19 1.69 2.12 3.15 3.19 3.19 3.39 13.401953195319531953

1953-1953-1953-1953- 0.16 0.31 0.43 0.71 1.01 1.48 1.75 2.32 2.32 2.32 2.34 15.461954195419541954

1954-1954-1954-1954- 0.13 0.23 0.25 0.29 0.39 0.62 0.82 1.30 1.36 1.67 1.72 16.911955195519551955

1955-1955-1955-1955- 0.08 0.11 0.16 0.31 0.55 0.74 0.89 1.39 1.59 2.00 3.65 19.831956195619561956

1956-1956-1956-1956- 0.13 0.24 0.29 0.40 0.54 0.72 0.84 1.22 1.59 1.99 2.36 13.861957195719571957

1957-1957-1957-1957- 0.16 0.30 0.35 0.61 0.80 1.27 1.75 2.40 2.45 2.78 3.24 31.961958195819581958

1958-1958-1958-1958- 0.16 0.25 0.32 0.44 0.59 0.89 1.17 1.80 2.10 2.23 2.66 9.141959195919591959

1959-1959-1959-1959- 0.10 0.14 0.17 0.25 0.41 0.68 0.88 1.47 1.70 1.91 1.91 10.821960196019601960

1960-1960-1960-1960- 0.15 0.22 0.29 0.54 0.86 1.51 2.02 2.12 2.12 2.12 2.12 10.001961196119611961

1961-1961-1961-1961- 0.15 0.25 0.34 0.55 0.93 1.56 1.92 2.29 2.47 2.71 3.48 26.171962196219621962

1964-1964-1964-1964- 0.12 0.14 0.20 0.35 0.51 0.76 1.00 1.44 1.89 2.20 2.81 18.191965196519651965

1965-1965-1965-1965- 0.26 0.34 0.43 0.62 1.00 1.40 1.61 2.79 2.99 3.32 3.80 14.151966196619661966

1966-1966-1966-1966- 0.25 0.36 0.40 0.60 1.14 2.07 2.68 3.58 3.98 4.61 4.99 23.251967196719671967

1967-1967-1967-1967- 0.17 0.26 0.30 0.45 0.53 0.76 1.03 1.67 2.10 2.73 3.01 13.551968196819681968

1968-1968-1968-1968- 0.16 0.27 0.35 0.53 0.74 1.08 1.33 2.18 2.64 3.42 4.19 30.461969196919691969

1969-1969-1969-1969- 0.16 0.23 0.29 0.44 0.55 0.68 0.98 1.43 1.43 1.57 1.92 11.881970197019701970

1970-1970-1970-1970- 0.18 0.24 0.25 0.36 0.51 0.68 0.93 1.58 1.90 2.57 2.66 14.001971197119711971

1971-1971-1971-1971- 0.09 0.14 0.16 0.24 0.37 0.56 0.78 1.34 1.60 1.80 1.98 8.641972197219721972

1972-1972-1972-1972- 0.24 0.34 0.37 0.48 0.75 1.29 1.63 2.32 2.57 2.74 2.78 24.691973197319731973

1973-1973-1973-1973- 0.17 0.27 0.40 0.50 0.70 0.90 1.08 1.40 1.54 1.83 2.46 17.271974197419741974

1974-1974-1974-1974- 0.12 0.19 0.28 0.50 0.92 1.47 1.92 3.13 3.82 4.62 4.75 19.411975197519751975

1975-1975-1975-1975- 0.12 0.21 0.27 0.46 0.80 1.15 1.29 1.69 2.16 2.21 3.32 9.511976197619761976

1976-1976-1976-1976- 0.21 0.29 0.38 0.57 0.94 1.47 1.96 2.42 2.54 2.57 2.57 14.891977197719771977

1977-1977-1977-1977- 0.41 0.77 1.18 1.44 1.63 1.80 2.17 2.70 2.79 3.21 4.94 42.341978197819781978

1978-1978-1978-1978- 0.20 0.34 0.46 0.74 0.81 0.83 1.06 1.91 2.34 2.41 2.41 21.721979197919791979

1979-1979-1979-1979- 0.24 0.34 0.46 0.65 0.94 1.58 1.96 2.90 3.42 4.20 4.51 24.641980198019801980

1980-1980-1980-1980- 0.11 0.19 0.24 0.30 0.45 0.74 1.01 1.55 1.85 2.17 2.22 14.301981198119811981

1981-1981-1981-1981- 0.18 0.21 0.27 0.45 0.62 0.77 0.85 1.10 1.28 1.31 1.42 16.281982198219821982

1982-1982-1982-1982- 0.24 0.41 0.62 0.95 1.22 1.57 1.66 2.80 3.35 3.73 4.04 41.411983198319831983

1983-1983-1983-1983- 0.21 0.28 0.33 0.45 0.68 1.06 1.59 2.14 2.27 2.59 3.30 13.351984198419841984

1984-1984-1984-1984- 0.21 0.25 0.26 0.26 0.34 0.63 0.86 1.57 1.91 2.24 2.53 11.961985198519851985

1985-1985-1985-1985- 0.19 0.33 0.44 0.62 0.86 1.08 1.25 1.86 2.22 2.60 3.14 22.851986198619861986

1986-1986-1986-1986- 0.18 0.20 0.22 0.34 0.61 0.70 0.94 1.05 1.24 1.50 2.47 11.621987198719871987

1987-1987-1987-1987- 0.15 0.20 0.28 0.44 0.55 0.93 1.12 1.37 1.53 1.53 1.87 13.411988198819881988

1988-1988-1988-1988- 0.14 0.16 0.20 0.29 0.55 0.80 0.86 1.06 1.07 1.08 1.56 9.351989198919891989

1989-1989-1989-1989- 0.09 0.14 0.16 0.29 0.56 0.89 1.18 1.58 1.66 1.66 1.66 6.921990199019901990

1990-1990-1990-1990- 0.11 0.16 0.21 0.37 0.47 0.75 1.03 1.56 1.73 2.30 3.73 17.731991199119911991

1991-1991-1991-1991- 0.18 0.33 0.49 0.87 1.23 1.60 1.69 1.85 1.94 2.05 2.19 19.791992199219921992

1992-1992-1992-1992- 0.36 0.47 0.61 0.88 1.30 1.48 2.04 2.19 2.51 2.83 3.91 31.711993199319931993

1993-1993-1993-1993- 0.15 0.29 0.37 0.55 0.70 0.96 1.22 1.64 1.68 1.79 1.79 13.021994199419941994

1994-1994-1994-1994- 0.40 0.74 1.06 1.40 1.75 2.31 3.11 4.25 5.59 6.51 7.45 38.521995199519951995

1995-1995-1995-1995- 0.09 0.13 0.17 0.29 0.43 0.68 0.98 1.36 1.62 2.40 3.61 17.781996199619961996

1996-1996-1996-1996- 0.22 0.40 0.48 0.65 0.67 0.72 0.91 1.39 1.92 2.45 2.83 19.101997199719971997

1997-1997-1997-1997- 0.48 0.84 1.07 1.18 1.22 1.34 1.67 2.53 2.78 3.41 4.66 46.971998199819981998

1998-1998-1998-1998- 0.10 0.20 0.24 0.28 0.39 0.56 0.76 1.14 1.27 1.49 1.56 10.991999199919991999

1999-1999-1999-1999- 0.35 0.54 0.70 0.93 1.20 1.60 1.86 2.67 2.89 3.30 3.67 22.752000200020002000
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234Station Number:

5min 10min 15min 30min 1hr 2hr 3hr 6hr 8hr 12hr 24hr WY TotalWY 

Elevation (ft):Santa Barbara (Downtown-County Building)Station Name:

342531Latitude: 1194212Longitude:

100   Rainfall (in.)

2000-2000-2000-2000- 0.21 0.35 0.47 0.61 0.69 1.04 1.53 2.74 3.29 3.91 4.28 25.812001200120012001

2001-2001-2001-2001- 0.12 0.21 0.28 0.48 0.84 1.06 1.19 1.38 1.40 1.40 1.40 9.012002200220022002

2002-2002-2002-2002- 0.14 0.25 0.36 0.66 1.23 2.23 2.47 3.35 4.12 4.30 5.50 24.982003200320032003

2003-2003-2003-2003- 0.09 0.16 0.23 0.43 0.83 1.43 1.88 2.84 3.04 3.34 3.50 10.702004200420042004

2004-2004-2004-2004- 0.24 0.37 0.41 0.54 0.90 1.23 1.79 2.23 2.36 2.70 4.53 36.942005200520052005

2005-2005-2005-2005- 0.16 0.20 0.28 0.48 0.92 1.64 1.95 2.11 2.16 2.56 2.86 22.442006200620062006

2006-2006-2006-2006- 0.16 0.24 0.28 0.32 0.44 0.56 0.68 0.72 0.72 0.80 1.12 6.412007200720072007

2007-2007-2007-2007- 0.30 0.44 0.50 0.58 0.75 1.41 2.00 3.09 3.43 3.78 3.87 17.622008200820082008

2008-2008-2008-2008- 0.20 0.26 0.29 0.38 0.71 0.86 0.89 1.06 1.29 1.68 1.69 11.832009200920092009

2009-2009-2009-2009- 0.13 0.20 0.24 0.37 0.70 1.13 1.55 2.31 2.60 2.97 3.69 20.442010201020102010

0.48 0.84 1.75 2.311.441.18 6.514.253.11 7.455.59

0.08 0.11 0.34 0.560.240.16 0.800.720.68 1.120.72

Max

Min

N 55 55 56 565555 565656 5656

0.09 0.15 0.31 0.440.260.21 1.020.750.55 1.220.89STDev

0.43 0.43 0.43 0.430.430.43 0.430.430.43 0.430.43Reg CV

0.19 0.29 0.78 1.130.540.37 2.592.011.43 3.072.27Mean

1.31 1.31 1.31 1.311.311.31 1.311.311.31 1.311.31Reg Skew

Return Period in Years

2

5

0.17 0.26 0.490.34 0.71 2.791.03 1.30 1.83 2.362.07

0.24 0.38 0.710.49 1.03 4.021.48 1.87 2.63 3.402.98

10 0.29 0.46 0.850.59 1.24 4.841.78 2.25 3.16 4.093.58

25 0.35 0.55 1.030.71 1.50 5.862.16 2.73 3.83 4.954.34

50 0.40 0.62 1.160.80 1.68 6.602.43 3.07 4.31 5.574.88

100 0.44 0.69 1.280.89 1.87 7.312.69 3.40 4.78 6.185.41

200 0.48 0.76 1.410.98 2.05 8.032.96 3.74 5.25 6.785.94

500 0.55 0.86 1.591.10 2.32 9.073.34 4.22 5.93 7.666.71

1000 0.58 0.91 1.691.17 2.46 9.623.55 4.48 6.29 8.137.12

10000 0.72 1.12 2.081.44 3.02 11.844.36 5.51 7.74 10.008.77

46.97

6.41

56

9.39

0.431

18.97

1.20

17.33

24.93

29.92

36.05

40.47

44.72

48.89

55.26

58.29

71.37

Total 10.21 15.93 43.92 63.4029.6720.54 145.31112.4380.09 172.02127.32 1062.13
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Map Scale: 1:2,790 if printed on A size (8.5" x 11") sheet.

Hydrologic Soil Group—Santa Barbara County, California, South Coastal Part
(De La Guerra Plaza Improvements)
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Political Features
Cities

Water Features
Oceans

Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:2,790 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 11N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Santa Barbara County, California, South
Coastal Part
Survey Area Data:  Version 5, Jan 3, 2008

Date(s) aerial images were photographed:  6/7/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Hydrologic Soil Group–Santa Barbara County, California, South Coastal Part
(De La Guerra Plaza Improvements)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/10/2011
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Santa Barbara County, California, South Coastal Part

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

MeC MILPITAS-POSITAS FINE
SANDY LOAMS, 2 TO 9
PERCENT SLOPES

D 12.3 100.0%

Totals for Area of Interest 12.3 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Hydrologic Soil Group–Santa Barbara County, California, South Coastal Part De La Guerra Plaza Improvements

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/10/2011
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Tie-break Rule:  Lower
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